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(54) MEDICINAL CARRIER AND COMPLEX USING THE SAME 
(57)Abstract: 

PURPOSE: To obtain a medicinal carrier capable of imparting good mucosal 
absorptivity to a medicine comprising dextran as a constituent ingredient. 
CONSTITUTION: The objective medicinal carrier comprises a dextran having 
a molecular weight within the range of 1000-1000000, especially 
10000-300000 as a constituent ingredient and is in the form of a solution, 
powder, a film, an emulsion, a cream or a granule. The dextran derivatives 
are included in the dextran and dextran sulfate, diethyiaminoethyldextran, 
carboxymethyldextran, etc., and condensates thereof with polymer 
compounds or low-molecular compounds are cited as the derivatives. The 
objective complex of the medicinal carrier with a medicine is produced by 
binding the medicinal carrier to the medicine by a well-known method 
according to the kinds of respectively possessing functional groups. This 
complex is well absorbed from mucous membranes without using an 
absorbefacient in combination and further applicable to any medicines. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Drug support of the membrane absorptivity characterized by 
making a dextran into a constituent. 

[Claim 2] Complex of a drug support and a drug according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drug support of 
membrane absorptivity, and the complex of this drug support and drug. 
[0002] 

[Description of the Prior Art] The medication method using absorption of the 
drugs from membrane, such as internal use, intrarectal administration, 
administration in a vagina, administration - in a nasal cavity, and instillation, is 
simple, and is used as a clinical adaptation path of current drugs many. 
[0003] However, generally, the absorption efficiency of the drugs in 
membrane is bad, and there is much what is excreted with un-absorbing in 
the drugs prescribed for the patient from this path, without being utilized 
effectively. Moreover, generally, since the low"-molecular nature drugs are 
better than macromolecule nature drugs, the absorption efficiency of the 
drugs in membrane is adapted [ from this path ] in low-molecular nature 
drugs in many cases. However, the renal excretion after shifting into blood is 
quick, and low-molecular nature drugs are difficult to carry out long duration 
continuation of the effective blood drug concentration, and need many times 
administration of drugs on the 1 st. 

[0004] Many attempts which are going to improve a moving state in the living 
body, such as lengthening the half-life in blood, are performed by making it 
combine with a high molecular compound, and macromolecule-izing drugs in 
recent years. For example, there is a report of having extended in 120 
minutes after for [ before combining the half-life in blood ] 2 minutes, by 
carrying out covalent bond of the heocarzinostatin of a protein anticancer 
agent to the styrene maleic anhydride copolymer of synthetic macromolecule 
[28 journal OBU medical chemistry (J. Med.Chem.), 455 pages - 1985]. 
However, the high molecular compound absorbed good from membrane is not 
reported, but adaptation of the macromo!ecule-ized drugs from membrane is 



difficult, and is restricted to adaptation by injection of an intravenous 
injection etc. 

[0005] Then, the attempt of making a high molecular compound absorb from 
membrane by using absorption enhancers together in recent years was 
reported. For example, when a powder-iike dextran (6.55mg) is prescribed for 
the patient into the nasal cavity of a rabbit with the glycocholic acid sodium 
salt of absorption enhancers, there is a report that blood drug concentration 
rose [49 international journal OBUFU armor shoe TEIKUSU (Int.J.Pharm.), 
23-27 pages, and 1 989]. 

[0006] Moreover, many attempts using the mixed micell produced by 
solubilizing lipids, such as oleic acid and Unoiic acid, with a surfactant as 
absorption enhancers of a high molecular compound are performed. For 
example, there is a report that blood drug concentration increased 
intentionally as compared with the case where there is no mixed micell, into 
the closed loop which litigated and produced the small intestine of a rat by 
two places when the dextran (6mg) was prescribed for the patient with the 
mixed micell [seven journal OBUFAMAKOBAIO dynamics (J.Pharm.Dyn.), 1-6 
pages, and 1 984]. 

[0007] Moreover, when the ion complex (16.7mg) of bleomycin and dextran 
sulfate is prescribed for the patient into the closed loop produced from the 
large intestine of a rat, by using a mixed micell together, the absorptivity of 
complex improves intentionally and there is a report that the moving state of 
bleomycin in the living body is further improvable [13 international journal 
OBU Pharma shoe TEIKUSU (Int.J.Pharm.), 321-332 pages, and 1983]. 
[0008] Moreover, there is a report which tried administration of drugs and an 
improvement of a moving state in the living body using absorption of the high 
molecular compound from alimentary canal membrane, without using 
absorption enhancers together in recent years. This carries out covafent 
bond of the melphalan of an anticancer agent to a human immunoglobulin, it 
is absorbed from alimentary canal membrane after internal use, and 
accumulating in a tumor site at high concentration is reported [21 journal 
OBU Japan SOSAIATEI cancer therapies (J.Jpn.Soc.Cancer Ther.), No. 9, 
2257-2273 pages, and 1986]. 
[0009] 

[Problem(s) to be Solved by the Invention] In order to make a high molecular 
compound absorb from membrane according to concomitant use with 
absorption enhancers, both need to live together to the membrane which is 
an absorption part, and it is necessary to maintain absorption-enhancers 
concentration further more than effective concentration. However, under 
physiological conditions, the own absorption of absorption enhancers, 
decomposition, elimination, etc. take place, and a high molecular compound 
does not absorb good like [ when the loop-formation method estimates the 



effectiveness of absorption enhancers ]. Moreover, since the tonicity 
compound is mixed in what is used as absorption enhancers, when a high 
molecular compound and drugs form complex in it by ionic bond, drugs may 
dissociate. Moreover, it is using absorption enhancers together itself and 
taking time and effort very much. It is required for the drug support which 
consists of a high molecular compound to be biodegradation nature or for 
there to be accumulative [ no / to the inside of the body ]. However, as long 
as it causes the fall of the retentivity in blood and there is no special 
advantage, as drug support, it is unsuitable what is decomposed easily in the 
living body. Although the human immunoglobulin is useful as drug support of 
an anticancer agent, since it decomposes easily, depolymerize of it is carried 
out within an alimentary canal and there is a problem also in an absorption 
coefficient from membrane further taking advantage of neoplasm 
accumulation nature, it is unsuitable as support of other drugs. 
[0010] This invention is for canceling the above faults, and it aims at offering 
the drug support of the macromolecule nature which it is absorbed good from 
membrane, and can apply to any drugs further, and can improve the moving 
state in the living body, and the complex of the drug support and drug, 
without using absorption enhancers together. 
[0011] 

[Means for Solving the Problem] this invention persons reached [ that a 
dextran is absorbed good from membrane, and ] a header and this invention, 
unless membrane was wholeheartedly touched by high concentration as a 
result of research, in order to solve the above-mentioned technical problem. 
[001 2] That is, this invention makes a summary the drug support of the 
membrane absorptivity characterized by making a dextran into a constituent, 
and the complex of this drug support and drug. 
[001 3] Hereafter, this invention is explained to a detail. 
[001 4] A dextran derivative is also contained in the dextran used by this 
invention. As a dextran derivative, although anythings can be used, 
condensates with these and a macromolecule, or a low molecular weight 
compound, such as dextran sulfate, a DEAE (diethylaminpethyl) dextran, a 
carboxymethyl dextran, a carboxy dextran, and an amino dextran, are raised 
preferably. 

[0015] Although anythings can be used as the giant molecule used here or a 
low molecular weight compound if a dextran and a condensate are generated, 
these complex, such as an acetic acid, a methanol, ethanol, a galactose, a 
glucose, a mannose, fucose, a glucosamine, N-acetyl glucosamine, amino 
acid, albumin, a collagen, gelatin, lectin, agarose, a mannan, a fibrin, 
beta-cyclodextrin, a carboxymethyl chitin, chitosan, a carboxymethyl 
cellulose, cholesterol, and a fatty acid, is raised preferably. 
[0016] What is necessary is to just be preferably based on an ester bond, 



ether linkage, a glycosidic linkage, amide association, epoxide, a urethane 
bond, urea association, ionic bond, complex ion association, carbonate, an 
acetal, a thioacetal, enamine, a Schiff base, aldol condensation, etc. as an 
approach of introducing an above-mentioned giant moiecule or an 
above-mentioned low molecular weight compound into a dextran, although 
the well-known approach is employable. 

[0017] As molecular weight of the drug support of this invention, it is the 
range of 1 0,000-300,000 preferably [ it is desirable and ] to 5000-500,000, 
and a pan that what is necessary is just the range of 1000-1 million. 
Moreover, especially as a configuration of the drug support of this invention, 
although not limited, it is desirable that they are the shape of the shape of a 
solution, powder, and a film, an emulsion, the shape of a cream, and 
granularity. 

[0018] The complex of this invention is complex of the above mentioned drug 
support and the above mentioned drug. As a drug used with the complex of 
this invention, although it can be used with any drugs, amphotericin B, an 
acrinol, an erythromycin, procainamide hydrochloride, chlordiazepoxide, 
ergotamine tartrate, cefaloridine, thiotepa, medazepam, amikacin, a dibekacin, 
a kanamycin, streptomycin, the busulphan, 6 mercaptopurine, quinidine 
sulfate, 5-fluorouracil, mitomycin-C, an insulin, cephalosporin, a prostagiadin, 
ampicillin, penicillin, indomethacin, etc. are raised, for example. 
[001 9] The complex of this invention can combine drug support and a drug 
by the well-known approach according to the class of each functional group 
which it has. For example, a cyanogen bromide method, the epichlorohydrin 
method, a periodate oxidation method, the glutaraldehyde method, etc. and a 
direct target can be easily combined by ionic bond, complex association, an 
ester bond, amide association, ether linkage, epoxide, a urethane bond, an 
acetal, enamine, the Schiff base, the Mannich base, aldol condensation, and 
the Michael addition. 

[0020] The dextran was taken up as a representative of the compound which 
is considered to hardly be absorbed from membrane like other high molecular 
compounds, and is not absorbed by many reference etc. However, as there is 
a property which is not in other high molecular compounds in the 
absorptivity, for example, the Prior art indicated, when a dextran 2mg or 
more was prescribed for the patient into a closed loop with a die length of 
several cm, it was hardly absorbed from membrane, but when the dose was 
set to 2mg or less, absorptivity improved gradually and the dose of 0.5mg or 
less showed good, almost fixed absorptivity. That is, that it was thought that 
a dextran was not conventionally absorbed from membrane had many doses, 
and it was the cause which was evaluated under the conditions that 
absorptivity is low. 

[0021] The above absorption properties are for the receptor which 



r 



recognizes a dextran to exist on membrane and for absorption of a dextran 
to take place through this receptor. Therefore, when low concentration is 
prescribed for the patient, remarkable absorptivity is shown as compared 
with other high molecular compounds, but when high concentration which 
was described above is prescribed for the patient, an absorption rate limiting 
next door and an absorption coefficient fall [ the number of receptors ]. 
However, in the usual administration of internal use, intrarectal 
administration, etc., after administration, a dextran does not remain in a fixed 
part and long duration high concentration is not maintained locally. 
[0022] Therefore, if it is the drug which has a functional group for association 
which was described above if this invention is used, it is possible to make it 
absorb good from membrane as complex with a dextran, and moving states in 
the living body, such as the retentivity in blood of the drug after absorption, 
can be improved. 
[0023] 

[Example] Next, an example explains this invention concretely. 
[0024] An example 1 , two mean molecular weights 70,000 (example 1 ), or the 
dextran (0.1 mg) of 10,000 (example 2) was dissolved in 0.1 -N caustic alkali of 
sodium (0.05ml), 0.01ml (20micro mol/(mi)) of dimethylformamide solutions of 
the sodium borohydride by which tritium labeling was carried out into the 
solution was added, it stirred at the room temperature for 4 hours, and 
tritium labeling of the dextran was carried out. Then, the acetic acid of 
0.03microl was added, the reaction was suspended, and gel filtration refined. 
[0025] Thus, in situ use the obtained dextran as the trial matter and using 
the duodenum jejunum of a mouse The loop-formation method estimated the 
absorptivity from an intestinal mucosa. That is, it made an incision in the 
abdomen under anesthesia of the mouse which abstained from food 
overnight, the small intestine was exposed, two places of duodenum jejunum 
were litigated, and the closed loop of 1.5cm length was produced. The 
abdomen was sutured, after measuring the above-mentioned testing liquid by 
40microl (10microg) micro syringe and pouring in into a loop formation. 1 or 2 
hours after administration, it made an incision in the abdomen again, and the 
loop formation was extracted, the tritium within loop formation 
recovery— back was measured with "die combustion method, radioactivity was 
measured with the liquid scintillation counter, and the absorption coefficient 
was computed. 

[0026] The result was as in Table 1 , there is no difference by the difference 
in molecular weight, and all showed good absorption. 
[0027] 
[Table 1] 
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[0028] Various doses of the tritium dextran of the mean molecular weight 
70,000 produced in the example of reference 1 example 1 were changed, and 
it asked for the absorption coefficient 1 hour after administration, and the 
relation of a dose according to the approach of an example 1 . Consequently, 
the absorption coefficient fell intentionally with the increment in a dose like 
drawing 1 . 

[0029] The dextran of the mean molecular weight 70,000 produced in the 
example of reference 2 example 1 was used as the trial matter, and aging of 
the blood drug concentration after administering orally to a mouse using an 
oral sound was measured. Setting the dose to 0.3ml (10microg), the amount 
of dextrans in blood computed after measurement the amount of 
radioactivity in the filter paper which inhaled the blood of a constant rate 
with the combustion method. 

[0030] In addition, aging of the blood drug concentration at the time of 
administering the above-mentioned testing liquid intravenously was also 
measured as a comparison. 

[0031] Consequently, like drawing 2 , there was little concentration change 
as compared with intravenous administration, and fixed concentration was 
able to be maintained for a long time. 

[0032] After dissolving dextran (average molecular weight 1 0,000) 2g which 
carried out example 3 tritium labeling in 20ml of 1 0% of 
caustic-alkali-of-sodium solutions, the 500mg aspirin (acetylsalicylic-acid 
chloride) which dissolved in the 2mi tetrahydrofuran was added, it disturbed 
in the ice bath for 1 hour, and complex was produced. It reprecipitated and 
refined by ethanol after reaction termination, and the dextran-aspirin 
complex which aspirin 5 molecule combined per dextran 1 molecule was 



obtained. 

[0033] According to the example 2 of reference, it administered orally to the 
mouse by having made this into the trial matter, and aging of subsequent 
blood drug concentration was measured. 

[0034] Consequently, like drawing 3 , blood drug concentration fixed for 4 
hours or more was maintained, and the retentivity in blood has been sharply 
improved as compared with the half-life (for 1 5 minutes) of aspirin. 
[0035] 

[Effect of the Invention] By combining a drug with the drug support of this 
invention, moving states in the living body, such as the retentivity in blood of 
a drug, are improvable. By this, an improvement of about [ that a deployment 
of a drug is attained ] and a curative effect can also be performed. Moreover, 
the absorptivity from membrane is bad and the administration is 
conventionally enabled to the drug whose administration to membrane was 
not completed. Anyone can do administration to membrane, such as interna! 
use, intrarectal administration, administration in a vagina, administration in a 
nasal cavity, and instillation, and the simple thing for which administration 
from this path is enabled is greatly utility in respect of nursing in the hospital 
which poses a current problem. 



[Translation done.3 
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not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the relation between the amount of 
dextrans of the mean molecular weight 70,000 prescribed for the patient into 
the closed loop, and the absorption coefficient 1 hour after administration. 
[Drawing 2] It is drawing having shown aging of the blood drug concentration 
after administering orally and administering the dextran of a mean molecular 
weight 70,000 intravenously. 

[Drawing 3] It is drawing having shown aging of the blood drug concentration 
after administering orally the dextran of a mean molecular weight 10,000, and 
the complex of aspirin. 



[Translation done.] 



